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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnet which is superior in 
corrosion resistance than normal, even after a mechanical stress has 
been applied to it and is formed mostly of corrosible material, and to 
provide a method of manufacturing the same. 
SOLUTION: The magnet has hard magnetic particles (K), the hard 
magnetic particles (K) belonging to the surface layer of the magnet are 
separated from one another by a first phase (P1), and the other hard 
particles (K) belonging to the rest of the magnet are separated from one 
another by a non-magnetic second phase (P2). The first phase (P1) is 
made to contain, at least an element other than the elements contained 
in the second phase (P2), the first phase (P1) is set to be more 
corrosion-resistant than the second phase, and the surface layer is 
made to have a corrosion-protecting function. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the magnet which has a hard magnetism granule (K), - hard magnetism granule (K) is mutually separated by the 1st phase 
(PI ) within the magnetic surface layer. - The hard magnetism granule (K) is mutually separated by the 2nd phase (P2) nonmagnetic 
within the part of the magnetic remainder, that time — the 1st phase (PI) — the 2nd phase (P2) — corrosion resistance — it is - the 
magnet characterized by this 1st phase (PI) containing at least one another element other than the element which forms the 2nd phase 
(P2). 

[Claim 2] - the 1st phase (PI) - mainly - structure-expression SE6T14-XMX[~ the magnet according to claim 1 characterized by for 
the inside SE of a formula expressing an unit or two or more rare earth elements, for T having an unit or two or more transition metals, 
and the presentation that consists of] which iron is moreover expressed at least, and M is another element, and is X>=1 , and - hard 
magnetism granule (K) consisting of SE, iron, and boron at least. 

[Claim 3] - The magnet according to claim 2 characterized by for SE expressing neodymium (Nd), a praseodymium (Pr), and a 
dysprosium (Dy), and -M expressing aluminum, Si, Cu, Ga, Sn, and/or Bi. 

[Claim 4] - The magnet according to claim 2 or 3 characterized by for the 2nd phase (P2) consisting of SE more than 70 atom %, and 
the - 1st phase (PI) consisting of SE of 25 - 35 atom %, and M of 5 - 20 atom %. 

[Claim 5] Claim 1 characterized by being the thickness whose surface layer is 10- 1 00 micrometers thru/or the magnet of one 
publication of four. 

[Claim 6] Claim 1 to which a magnet touches a surface layer and it is characterized by being covered with the layer (S) to which it 
changes from at least one another element at least thru/or the magnet of one publication of five. 

[Claim 7] It forms so that it may have the hard magnetism granule (K) mutually separated in the magnetic manufacture approach with 
the 2nd nonmagnetic phase (P2) which consists - magnet of a specific element first. - Give the ingredient which consists of at least one 
another different element from the element which forms the 2nd phase (P2) succeedingly. - The 2nd phase (P2) dissolves after 
covering of this ingredient, and heat-treat at the temperature which a part of this ingredient [ at least ] mixes within a magnetic surface 
layer. The approach characterized by as a result permuting the 2nd phase (P2) with the 1st phase (PI) which contains another element 
at least besides the element of the 2nd phase (P2), and excels the 2nd phase (P2) in corrosion resistance. 
[Claim 8] The approach according to claim 7 characterized by fabricating a magnet by mechanical processing and giving this 
ingredient succeedingly. 

[Claim 9] The approach according to claim 7 or 8 characterized by giving this ingredient by thickness which forms a layer (S). 
[Claim 10] - Generate a hard magnetism granule (K) from iron, boron, and rare earth elements at least. - Form the 2nd phase (P2) so 
that more than the 70 atom % may consist of rare earth elements. - Claim 7 which another elements are aluminum, Si, Cu, Ga, Sn, 
and/or Bi, and is characterized by carrying out at the temperature desorbed from a part of hard magnetism granule (K) so that the iron 
with which the 1 st phase (PI) originates - heat treatment in a hard magnetism granule (K) may be included thru/or the approach of one 
publication of nine. 

[Claim 1 1 ] The approach according to claim 1 0 characterized by heat-treating at the temperature of 450 degrees C - 600 degrees C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnet with which most consists of the ingredient of ********. Furthermore, this 

invention relates to the manufacture approach of such a magnet. 

[0002] 

[Description of the Prior Art] Such a magnet is indicated by for example, the German patent application public presentation No. 
3902480 specification, and is a neodymium-boron-iron magnet which has phosphoric-acid zinc covering for protection against 
corrosion. This neodymium-boron-iron magnet has the hard magnetism granule which consists of neodymium, boron, and iron. This 
hard magnetism granule is mutually separated by the nonmagnetic phase for the magnetic insulation. Most consists of neodymium and 
this phase is corroded very easily. However, since it is covered, although this magnet is the nonmagnetic phase 0 f ********, itis 
corrosion resistance. The effectiveness of this covering is deterministically influenced by the mechanical stress which may happen to 
the sealing nature of the layer at the time of forming a layer, an adhesive property, and the back. 
[0003] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to offer the magnet which is corrosion resistance 
compared with the conventional technique after impression of mechanical stress. Furthermore, it is in offering the manufacture 
approach of such a magnet. 
[0004] 

[Means for Solving the Problem] This technical problem is solved with the magnet which has a hard magnetism granule by this 
invention. The 1 st phase is made to separate mutually this hard magnetism granule in a magnetic surface layer. The 2nd nonmagnetic 
phase is made to separate mutually the hard magnetism granule in the part of the magnetic remainder. The 1st phase is corrosion 
resistance from the 2nd phase. This 1 st phase contains at least one another element other than the element which forms the 2nd phase. 
This another element raises the corrosion resistance of the 1 st phase compared with the 2nd phase. 

[0005] The 1st phase is arranged in the magnetic surface layer, and rather than the 2nd phase, since it is corrosion resistance, this 1st 
phase carries out the duty of protection against corrosion. That is, the 1st phase protects a hard magnetism granule, and, on the other 
hand, the 1 st phase protects the 2nd phase arranged inside magnetic. That is, a surface layer carries out the duty of a protection- 
against-corrosion layer. 

[0006] Since surface layers are also magnetic [ some ], even if it has combined with the remaining magnets firmly and the load of this 

surface layer that carries out the duty of protection against corrosion is carried out mechanically, it does not exfoliate. 

[0007] It can manufacture by the approach of indicating such a magnet below, therefore the above-mentioned technical problem is 

solved. 

[0008] First, all that hard magnetism granule forms a magnet so that it may be mutually separated by the 2nd phase. The ingredient 
which consists of this another element at least on a magnetic front face is given succeedingly. It heat-treats at the temperature which 
the 2nd phase of after covering of this ingredient dissolves. Consequently, as the 2nd phase is permuted by the 1st phase within a 
magnetic surface layer, it mixes with some ingredients at least. By this mixing, the 1st phase will contain not only the element of the 
2nd phase but another element originating in the given ingredient. 

[0009] If a part of hard magnetism granule dissolves by heat treatment and it mixes with the 2nd liquefied phase, the 1st phase can 
contain an additional element. 

[0010] This ingredient may be thinly given so that an ingredient may be completely built into the 1st Aiuchi after heat treatment. 
[001 1] You may give thinly so that the layer connected in this ingredient may not be formed and a magnetic front face may not be 
covered completely. 

[0012] It is advantageous if deposited considering this ingredient as a layer of the thickness which is extent with which a part of layer 
remains after heat treatment. In this case, a magnet is covered after heat treatment in the layer which touches a surface layer. This layer 
prevents corrosion additionally. Especially oxidation of a hard magnetism granule can be prevented by this layer. 
[0013] The layer which consists of this ingredient may be 1-20 micrometers in thickness. 

[0014] This layer can be put with PVD (physical vapor deposition) or a physical method like sputtering. Or this layer may be put 
mechanically or electrically on friction, an exposure, or a drum. 

[001 5] It is good to make it not cause the reaction [ **** / un-] which it heat-treats, and the ingredient liquefied at the temperature 
below the melting point of an ingredient reacts with a hard magnetism granule, and forms a harmful soft magnetic phase. 
[001 6] If this invention approach fabricates a magnet by mechanical processing and heat-treats by putting an ingredient succeedingly, 
it is very advantageous. Generally a crack and micropore arise by mechanical processing, and this brings about mechanical instability. 
However, if it heat-treats after mechanical processing, a crack and micropore are filled with the 1 st phase formed with the 2nd 
liquefied phase and liquefied additive, and as a result, a magnet will be strengthened and will be stabilized mechanically. 
[001 7] The hard magnetism granule may consist, for example of SE, iron, and boron at least, and SE expresses an unit or two or more 
rare earth elements in that case, the 1st phase — mainly — structure-expression SE6T14-XMX[- the inside SE of a formula expresses 
an unit or two or more rare earth elements, and shows the corrosion resistance which was excellent when T had the presentation which 
consists of an unit or two or more transition metals, and] that iron is moreover expressed at least, and M is another element, and is 
X>=1. It chooses so that it may have a presentation according this another element to the structure expression of the above [ the 1st 
phase ]. As another element, aluminum, Si, Cu, Ga, Sn, and Bi are suitable, for example. 

[001 8] The iron in the 1st phase originates mainly in a hard magnetism granule. Therefore, heat treatment is performed at the 
temperature from which a part of hard magnetism granule is desorbed so that the iron with which the 1st phase originates in a hard 
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magnetism granule may be included. 

[0019] This heat treatment is performed at the temperature of 450-650 degrees C. 

[0020] The 1st phase consists of SE of 25 - 35 atom %, and M of 5 - 20 atom %. In such a presentation, it turned out that especially the 

corrosion resistance of the 1st phase is high. 

[0021] A surface layer is 10-100 micrometers in thickness. 

[0022] As for a hard magnetism granule, it is desirable to have the diameter of 5-50 micrometers. Moreover, it is advantageous if the 

hard magnetism granule forms 90% or more of the magnetic volume. 

[0023] 

[Embodiment of the Invention] The example of this invention is explained in full detail below based on drawing 1 . 
[0024] With the usual powder-metallurgy processing, the melting alloy was ground to the particle of the magnitude to about 3 
micrometers, and it pressurized all over the orientation magnetic field, and succeedingly, at 900-1 1 00 degrees C, the magnet which 
consists of Nd-Fe-B was sintered for 1 to 4 hours, and was manufactured. After carrying out surface treatment by friction, the drum, 
and pickling, the aluminum layer S with a thickness of about 20 micrometers was put on the magnetic front face by PVD. 
[0025] Succeedingly, by heat treatment of a 480-530-degree C temperature requirement, the neodymium arranged between the hard 
magnetism granules K made the 2nd abundant phase P2 and the aluminum from Layer S react, and the 1st phase PI which has the 
presentation of Nd6Fel4-XAlX (X=l-7) was formed for 3 hours. A part of iron in the 1 st phase PI originates in the dissolved hard 
magnetism granule K in that case. Neodymium permuted the 1st phase PI of the direction with little this neodymium by the 2nd 
abundant phase P2 in the edge containing 2 of a magnetic front face, and the crystallite layer of 3. The grain boundary with the gash 
accompanying the crack and pickling processing which were produced by mechanical processing at that time was also closed by the 
1st phase PI produced on the occasion of heat treatment. Since the neodymium which the 1st phase PI produces on the surface whole 
edge, and tends to corrode permuted by the 2nd abundant phase P2, the corrosion resistance of the magnet processed in this way has 
been improved by 10 or more times compared with the magnet which is not processed in a HAST test (under Highly Accelerated 
Stress Test (advanced acceleration nature stress test) and a steam (1 30 degrees CI 2.1 bars)). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the magnet by this invention. 
[Description of Notations] 
S Layer 

K Hard magnetism granule 
PI The 1st phase 
P2 The 2nd phase 
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DRAWINGS 



[Drawing 1] 



3 




•P1 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 5/25/2007 



esp@cenet document view 



1/1 ^— V 



MAGNET AND ITS MANUFACTURING METHOD 



Publication number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



- European: 
Application number: 
Priority number(s): 



JP2002025812 
2002-01-25 

SCHREY PETER; FERNENGEL WILHELM; ZAPF 
LOTHAR 

VACUUMSCHMELZE GMBH 

C22C38/00; H01F1/032; H01F1/053; H01F1/055; 
H01 F41/02; C22C38/00; H01F1/032; H01F41/02; (1PC1 
7): C22C38/00; H01F1/053; H01F1/032 

H01F1/055; H01F41/02B2 

JP20010151049 20010521 

DE20001 025458 20000523 



Also published as: 

US2002004141 (A 
DE1 0025458 (A1) 



Report a data error he 

Abstract of JP2002025812 

PROBLEM TO BE SOLVED: To provide a 
magnet which is superior in corrosion resistance 
than normal, even after a mechanical stress has 
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magnet has hard magnetic particles (K), the hard 
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